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AERATING APTARATUS.

Application filed September 22, 1924. Serial No, 739,054.

This invention relates to, and has for an

object, a pie and apparatus for aserating
or Dbeating viscous liquid materials to form
a froth or foam in a continuous manner,
wherein the material to be aeveated is intro-
duced in a contintous manner into the aerat-
ing apparatus and is constrained to move in
a predetermined direction through the appa-
ratus and is aerated in its passage.

A further object is the provision of means
to treat a velatively small quantity of the vis-
cous material with a velatively lavge amount
of air, whereby rapidly and effectively to
aereate the material,

A further object is the provisicn of means
to maintain a positive flow of air abeut and
in contact with the material undergoing aera-
tion.

A vet further object is the provision of an
aerating apparatus which positively conveys
the material undergoing acration from the
entrance to the delivery passage and acts on
the material to aerate 1t, while conveying it.

A further object is the provision of an
aerating apparatus having a passage for
aerated material the cross-sectional area of
which increases from the entrance to the de-
livery passage, whereby to accommodate the
increasing bulk of the material as it becomes
aerated.

Ayet further object is the provision of
means to govern accurately the rate of out-
put of aerated material.

A further object is the provision of an
aerating apparatus wherein the bearings for
the movable element are entirely removed
from the zone of revation.

A yet further object is generally to improve
agrating apparatus.

Fig. 1is a side elevation, partly in section
of a beating apparatus embodying the inven-
tion.

Fig. 2 is a sectional clevation
2—2 of Fig. 1.

Fig. 3 is a sectional elevation
3—3 of Fig. 1.

Fig. 4 is a sectional elevation
4—4 of Fig. 1.

Fig. 5 is a sectional detail along line 5—35
of Fig. 1.

The apparatus embodying the invention is
particularly adapted, althotgh not necessa-
rily limited, to aerating, or beating, cggs.

The beating apparatus includes a cylinder
10 of substantial length and diameter and

along line
along line

along line

preferably open at both ends. The material,
as egg solution, is adapted to be introduced in
a continuous manner into the cylinder at, say,
the right hand end, Fig. 1, and the viscous
ege froth is adapted to be discharged from
the cylinder at the opposite end. The beating
element includes a shaft 11 which is disposed
axially within and substantially concentric
with the cylinder and is extended outwardly
beyond both ends of the cylinder. The ex-
tended ends of said shaft ave supported ro-
tatably in bearing standards 12, which stand-
ards are preferably secured removably, by
bolts 14, to the supporting base 15 and may
have removable caps 16 by which the shatt
may be removably supported in the stand-
ards.

When eggs are to be beaten, it is impera-
tive that no oil comes in contact with the egg
solution as the froth will not form if the solu-
tion contains even a trace of oil and, conse-
quently, the bearings are so far removed from
the aerating zone, or from the ends of the
cvlinder, that the lubricating oil for the shaft
bearings is unlikely to come in contact with
the material to be aerated.

A pulley 18, or equivalent device, is fixed
to the shaft, preferably beyond one of the
bearing standards, by means of which the
shaft may be rotated. Means are carried by
said shaft, within the cylinder, to act upon
and whip or beat the material to be aerated
and said means preferably is so arranged that
it uets also positively to convey the material
undergoing aeration from the entrance to
the discharge end of the cylinder, and whip
the material during its traverse of the cylin-
der. Said means preferably comprises an
open spiral coil 20 of wire of substantial
length and dinmeter, -which coil is wound
in spiral formation about the major portion
of the length of said shaft contained within
the eylinder, and is fixed to and is driven
with the shaft. The individual turns in said
cotly when applied to the shait, ave spaced
from each other and form an effective device
for whipping the material to Dbe aerated.
As the material increases in bulk during the
aerafing process, I prefer to increase the
spacing @ between the convolutions of the coil
on the shaft, from the entrance to the dis-
charge end of the cylinder, whereby to ac-
commodate the increasing bulk of the mate-
rial as it takes up the air. At the material-
entrance, the convolutions may be close to-
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gether, or cven be inter-linked, as shown at
b since the cross-sectional area of the cylin-
der ab the entrance is consid Jerably
than. the volume of the unaerated mate
introduced within the c\r] mnder,

The convolutions of the coil are also so
formed, with relation to the direction of rota-
tion of the shaft 11, that they act as a con-
veyor to move the material positively from
the entrance to the dlsmu'be end “of the
cylinder.

One of the ob]cc:s of the invention is the
provision of means fo circulate an shundance
of air p0'~l'{1VGlV through said cylinder 10
and in contact with the material Wudvmfnr
&eratlon. *hc means may mcvme an im-
peller & 9 which is fixed to the shatt 11 and
18 dlspmeu Wl*hm Lhﬂ cyuhder 10 at the

naterial-entrance end thereof and prefera 31‘/
spaced from the end of the acrating coil.
The impeller may be formed w 1«h a plurality
of vanes 24 whieh arve so inclined, with rela-
tion to the direction of rotation of the shail
11, that a velatively large (mnni/.ty of air is
drawn in (.Iuounh the open end of the cylin-
der -and is caused to How theres Jong and
through the whlppmv coil and its convolu-
tions, “and in intimate contact with the mate-
rial undergoing aeration.

Prefer: wly, the diameter of said 1111)011@1‘
is somewhat less than the inner diameter of
the cylinder so that the impeller may rotate
free from contact with the cylinder yet with-
out undue c]earance between it and the cylin-
der. Preferably, also, the whipping eoil is

so.constructed and s rranoed that it may ro-.

tate free from actual contact with the cylin-
der.and yet be closely spaced therowml.

The viscous nnteu 1 to be w hipped. or
beat i is introduced into the cylinder, prefer-
ably at the top, in the space ¢ between fho
forward end of the 1"]111)1)1110 coil and the 1u
peller; a nd the impellor serves not only to
force air through the eylinder but to prevent
the mater ial xl()hl omzmmr* through the for-
ward open end of the cylinder.

The material tobe beat, usually as & viscous
colloidal Liquid, is caused to fow. i‘l a con-
tintous manner and in a relatively small
stream into the cylinder through a pipe 39
which extends dnomm the wall of the uth

der and may terming tb 1Nk nr‘ﬁco 31 or pre-
‘determined -dimensions and the flow of ma-

terial through the orifice may be controlled
by a shut —off valve 32 in said pipe 30

1t 15 one of the ob]wts of this invention to
maintain a-constant output of aerated mate-
rial or froth from the apparatus per umnit
time. To this end means are provided for
maintaining a constant and plede’fermmed in-
e apparatus, and
said means may include means to me 111t LN &
constant head of material over the calibrate

orifice 81 whereby the flow of material 'ﬂfw

the apparatus will be constant and at 2 rate

determined by the head and the dimensions
ot the orifice.

The mpe 30 is in communication with a
receptacle 35 whichiselevated asuitable extent
ahove the orifice 81, and also the discharge end

the tube 10. The liguid material is con-
sined in a supply tank 37 which is elevabed
‘a:ove said l'ecoptade 85, and a pipe 38 ex-
tends between the two. The hquld is adapted
‘0 be maintained at a constant level in the
ceptacle 35 in a suitable manner as, for in-
ance, & fleat 40 may be chsposad within said
‘epea,cle to be buoyed up by and rise and
with the liquid within the 1’eceptade
wid float may open and close a vaive 42
’u' 41 controls the admission of lquh from

3 and thereby maintains a substantially
-ant level of Iiquid in the constant le v'cl
ptacle.
certain purposes it may be desirable to
the output of the apparatus zn}
m“l ntein constant the rate of 131(,1(3&89& ou
m‘ for this purpose a qzzmnﬂ pipe 30 n;a‘,

ion with the ¢ \'1—

B

ot

p—

[aa

i

s N
@ “ra
e
st

>

=y ey
Lrd
)

inerease

be arranged for communica
inder and the constant lew] recepiacle; and
“‘Mi pipe may be provided with a calibrated
crifice 31* through which the ligquid may flow
when the shut-cff valve 32* is open. Said
ovifices may be of the same or diﬂ"uent
dintensions, and the rate of output of aerated
matpri will depend upon the number of
orifices or particu Hlar orifice in use.

The aerated material or froth appe

the discharge end of the cyhnder 10asa a tube
of froth upon the inner face of the cyli ncm,
and the excess air is discharged a::mll‘y from
the interior of the tube of froth into the ab-
mosphere. A hood 50 is attached to the cylin-
der, at the discharge end, to cateh the froth
as it issues from the eylinder. Said hood 1s
formed.with an approximately annular recess
51 which surounds and is larger than the open
end of the cylinder 10 and which is adapted
to receive the froth and guide if to the oudu
passage 52. Said bood hes 2 lateral opening
54 mh(*h is aligned with and is pr eferably at
least as lavge as the open end of the eylinder
and through which excess alr may escape
to the atmosphere.
pnw 80 may be atranged to di‘;ﬂ’mu'oge a
wn of water into the inlet space d of the
inder for cleaning purposes and, when de-
‘:;L, the shatt 11 and its whipping coil may
‘ through the open end of the
v disconnecting the bearing stand-
nrds L from the base L), for cleahmg pur-
Pposes.

T claim:

1. A beating device fov viscous ligui
comprising a mbg open a at the ends, a fan ©
Dasgs & ?’Lroc stream of air through the tube,
means to introduce o small stream of **1sc ous
liquid into the tube and Info the i
from the fan, and a bes evice dispose
in the tube and extended zﬂong the - xeugﬂa_
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thereof and having provision for whipping
the liquid and air streams into a froth and
moving the froth along the tube to the other
open end thereot,

2. A beating device for viscous lquids com
prising a tube open at the ends, a Jﬂm to p“ks
a large stream of air tluough the tulie at one
end, means to introduce a small stream of
viscous liquid into the tube at the same end
and into the air stream from the ”(13 ,and a
beating device depo%d in the tube and ex-
twdcd along the length thercot and having
provision for \\1\1ppm<» the hqmd and air
streams 1nto & froth and moving the froth
along the tube to the other end ”mcm, said
tube It :Wlns: a lateral discharge opening adja-
cent said other end through “Which the froth
is adapted to pass.

3. A Leauno device for viscous 1«1111(!& com-
prising a tube open at the ends, a fan to pass
a large streamn of air through the tube at one
end, means to introduce a small stream of vis-
cous liquid into the tube at the snme end and
inte the air stream from the fan, and .1 beat-
ing device including a rotatable shaft dis-
posed within and extended along the 1011“1}
of the tube having whipping elements thero-
on which whip the liquid and air streams into
a froth and move the froth along the tube to
the other open end thereof, said shatt bdno
extended through and beyond both open ends
of the tube, and bearing-supports for the
ends of the shaft disposed remote from the
open ends.

4. Beating apparatus for viscous liquids
comprising a relatively long straight tubular
chamber having an outlet passage Y at one end
and means to introduce air and a stream ot
the viscous liquid to be aerated at the other
end, and a beating device \Vltbm the chamber
arranged to \&lup the air and viscous liquid
into a froth and having such configuration
that the space occupled by it per unit axial
length decreases progressively from one end
to the other of q(ud chamber, whereby to ac-
commodate the expanding bulk of the liquid
as 1t becomes froth during its passage along
the chamber.

5. Beating apparatus for viscous liquids
compuslno a relatively Iong, straight and
horizonta 1V disposed aerating cha ml)m open
at both ends, means to introduce aiv and a
stream of viscous liquid into one open end
thereof, and beating means digpesed within
said chamber having provision for whipping
the lguid into o froth and propelling the
froth toward the other open end of the cham-
ber, said beatinu and propelling means hav-
ing prov 1:,10*1 for accommodating the expand-
ing bulk of the material as it forms froth
durmﬂ its traverse of the chambm

8. Beati ng apparatus for viscous liquids
comprising a 1'eht1vely long and horizon-
tally—chsposed tube open for its full diameter
at both ends and having means for introduc-

3

ing streams of material and air into the tube
at one open end, and beating means disposed
within said tube to whip the liquid in contact
with the air within the tube and form a froth
of the liquid and simultanecusly propel the
froth toward the other open end of the tube.

7. Beating apparatus for viscous liquids
comprising a relatively long tube open at both
ends, a beating devme dlsposed within the
tube (uun%d to whip the liquid into a froth,
an air-forci ing device disposed within one
open end of said tube adjacent said beating
device, and means for introducing a stream
of viscous liquid into the tube between said
beating device and air-forcing device.

8. Beating apparatus for viscous liquids
comprising a relatively long tube open at
both ends, a rotatable shaft extended longi-
tudinally within the tube and having Wh]p—
ping means extended laterally of the shatt
and along the major part of the length of said
trhe, said whipping means adapted to whip
the liquid to a froth, an air impeller disposed
within said tube adjacent an open end there-
of and fixed to said shaft adjacent saicd whip-
ping means, and means to introduce a stream
of liquid to be beaten to a froth into said tube
and to said impeller,

9. Beating apparatus for viscous liquids
comp1isina a tube having a discharge opening
for the beaten liquid at one end and an open-
ing for the introduction of liquid to be beaten
and air at the other end and a beating device
rotatably disposed within said tube compris-
mg a shaft rotatably disposed within said
tube and an open spiral coil fixed to and dis-
posed about said shaft in a plurality of ax-
ially-disposed convolutions.

10. Beating apparatus for viscous liquids
comprising a tube having a discharge open-
ing for the beaten hquld at one end and an
opening for the introduction of liquid to be
beaten and air at the other end and a beating
device rotatably disposed within said tube
comprising a shaft rotatably disposed within
said tube and an open spiral coil fixed to and
disposed about said shaft in a plurality of
axially-disposed convolutions which are
spaced closer together at one end than at the
other end of the shaft.

11. Beating apparatus for viscous liquids
comprising a ' tube having a discharge open-
ing for the beaten hquld at one end and an
opening for thg introduction of liquid to be
beaten and air at the other end and a beating
device rotahbly disposed within said tubo
comprising a shaft rotatably disposed with-
i said tube and aun open spiral coil fixed to
and disposed about said shaft in a plurality
of axially-disposed convolutions, the spacing
of which convolutions varies from one end to
the other.

12. Beating apparatus for viscous liquids
comprising a tube having a discharge open-
ing for the beaten hqmd at one end and an
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opening for the introduction of liquid to be
beaten and air at the other end and a beating
device rotatably disposed within said fube
comprising a shaft rotatably disposed within
gaid tube and an open spiral coil fixed to and
disposed about said shaft in a plurality of
axially-disposed convolutions, the spacing of
which convolutions increases approximately
uniformly from one end to the other end of
the shaft.

13. Beating apparatus for viscous liquids
comprising a tube having a discharge open-
ing for the beaten liquid at one end and an
inlet opening for the liquid to be beaten at
the other end, a beating device disposed with-
in said tube between said openings compris-
ing a shaft rotatably disposed within said
tube and a spiral coil fixed to and disposed
about said shaft in a plurality of axially
disposed convolutions, and means to diz
stream of air into said tube to flow forw
said liquid inlet and said beating device.

14. Beating apparatus for viscous liquids
comprising a tube having a discharge opening
for the beaten liquid at one end and an Inlet
opening for the liquid to be beaten atb the
other end, a beating device digposed within
said tube between said openings comprising
a shaft rotatably disposed within said tube
and a spiral coil fixed to and disposed about
said shaft in a plurality of axially-disposed
convolutions at one side of said liquid inlet
opening, and an air impeller fixed fo suid
shaft and disposed within said tube and on
the other side of the liquid inlet cpening.

15. Beating apparatus for viscous liquids
comprising a tube having a discharge open-
ing for the beaten liquid at one end and an
inlet opening for the liquid to be beaten at
the other end, a beating device disposed with-
in said tube between sald openings compris-
ing a shaft rotatably disposed within said
tube and a spiral coil fixed to and disposed
about said shaft in a plurality of axially-
disposed convolutions at one side of the lig-
uid inlet opening, the spacing of said convo-
lutions increasing approximately progres-
sively from the liquid inlet toward the dis-
charge opening of the tube, and an air im-
peller fixed to said shaft and disposed within

the tube on the other side of the liguid inlet
opening.

16. A continuous egg beater comprising a
horizontal tube which is open to the air at
one end and has an outlet passage for the egg
froth at its other end, means to introduce a
small continuous stream of egg liquid into
the open end of said tube, and a rotatable
beating device disposed within said tube at
the entrance of the continuous stream of egg
Hquid thereto, and extended along the tube
toward the outlet passage, said beating de-
rice having whipping elements which cut
across and churn the stream of egg liquid and
the air within the tube and convert the egg
liquid into a froth which is discharged at the
outlet passage.

In testimony whereof, I have signed my
name to this specification.

DALE G. STEELY.
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